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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a lov^^ leak air 
valve assembly for an intake manifold. 

SOLUTION: In this valve, by mounting a butterfly 
valve on a rotational axis a \oyN leak air valve 
assembly for an intake manifold is constituted. The 
butterfly valve comprises a first wing 32 having a 
first elastic seal means 36 and a second wing 34 
having a second elastic seal means 40. The first 
elastic seal means 36 has a projecting lip 38 
brought into contact with a shelf portion 26 of a 
port 18 to seal the shelf portion 26. The second 
elastic seal means 40 has a beann portion 42 
brought into contact with a shoulder portion 28 of 
the port 18 to seal the shoulder portion 28. At both 
sides in an axial direction of a passage 30 of the 
butterfly valve, third elastic seal means are 
arranged. Forming an area of a first region 54 to be 
larger than that of a second region 56 increases 
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yy^^LX^^^X. ^N':^7^-f^N';i^r 

jiKco«*|6jMffiltcScSt*ctwiEE$ix, ^^n-zf-?-:)-^- 
jU]^lz1ciLXXy-f }^i—/U-t^mE.W^i^-i\^U 

^ixx\^h^ti:mwiff^ns.^ii.zimcr>m-'? 
m-^m3\mim-EM^i^->vmi<r>mmi^-)\^mi,z 

fi. §<i>ic, f^^yy^j^)vr<nT:fjm(7^^^zmm^ifi 

(3|B®<7)<gij_^'XT^N-;P7'. 

{4. ^'^.ic. ^N'^'7 7^^N';P7'c7)±:S-{I!|c7);2^;<)^-^UWtc 

^im'ft^zm^^ixx\i\h z. t -thm^ i ^z 
[ mim 6 ] m!BMMi'--'WM«4 , m.zm \^xwm.-^is. 
u-^xr>'NVU7'. 

£7),K'-bar^-ri>/N';l-7'^-*:— yl^Hi: ; lute.' "^/l^ 7"-? 
~it^-)VY\zm$(s%t\.hm)i : HulBtthlcm^OlSIl?: 
<bttTaS$ixJt^^'6r< i: io—r>(r>)^^ 7 7 -'n';W7"T 



-iv\mth^o {z^^^ixtzw^mi^^-M-fk>%-'OA 

yy(Dmimizm^-^tihm-m^i^-)\^^ 
Th-^x. nzimmzj^fuy'-?-Tti-iu\i(ommzM 

yyc^mmmzm^-^ ttj-zm-m^i^-)i^nx'h -> 

f^)vir(7mim^(m^^wmzmimzmi^f\.. m 

W<^-9 7 7 ^^'y^7'5:lft^^^6]ti^-;^-t?.SIH5i^^ti^- 
;^a5^^i: W^-S.i!'^=5r< i: ti-ooA:? 7 7 >'N';U7' 

(£>J -^'XT^\';l'7"r-fe>'7"!; . 

miiimi^zhhmz^^zs.m^KhmMi^-jV'mtm^ 
^tix^^^ ^ t immt-thm^mi (,zMm<om-^ 

:cT^^tl'yT-tyy'V . 

{4. ^'ijt;, >N'^7 9-f^N';u7'oT^rffllo;^i:^a5*^ 

— :?xr>'N';U7'r-fe>'7*U. • . 

^{4, ^i^c. >N'^7 7-f>N'yuroji:^pj(^;v*^^^e*; 
iz^mM'^izm^-^tixi-^h^bi^t-thmm7 
tia®«o<£ D xTVNVU7'r-t y 7' u , 

ffi"j-;?'xr>'N';urT-fe:>'7'y . 

[ffi^JS 1 2 ) lulE^^^' 7 V ^•<)]^rcr,^^ $ 

mmmizwkvrtm^^tix^^izbirmLt-t 
h mim 7 {ciB^ois 'J - XT ^NVi^yr-fe y y u . 

^ixx\'^h^ti'm^t'thmi^m otiB«i<^ffiu- 

^?xT>'^';^7'T-fe^^7'U. 

SjJ: -r sia^ 8 tcf eaoffi u - ^'xr-'N'/urr-fe ^-r 

^£<b t— ood^- h S:^-tl»'N';l'7'vx;l-s-;U h' 
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m-^y-i yi/(^m^mizm^i-^mmt ^^juy-?-^^ 

^izRm^tihmmi^-jmimttzmimE.m^'>- 

-•^^ yycr>mmmi,zim^ixtzm- 

i,zmm^titzm-w^>'-ti^^^x'S.m $ tttzm-mm 
i 'o:k^^j:mmizmm-^'^f^^^mb't^m^mi i 
izim<Dwm-^m, 

tc, mrM^i^-)i^^fS:cr)\z-j^^±izmm^^:mm- 
hm^immt-thm-mmi aizimcow^iTm. 

H -CSi -5 T , BUlE'-K— h F*]{C^ ^*:? :7 5 ^ >' ^V^ 
^i^-jU^m-h X , HiiiBfflBSI5<7)±i: luf eHSS<^T(c 
Cil«3l2 1 ] 8ulS5¥1±i^-;i-^IS{i. ^'ijtc, friaiSc 

[00 0 11 



[00021 

^'t^Mit-thtzi^lZ'^Si.yyi-M:(&ir intake runner 

[00031 Ty^-T^ 7'9>'-^>'^T'^ (active runner 

systeEs) $rfiS^ ^c-^fiK^Ii^SvV^T^-yU ¥X'\,i . 
:iiyi^yY)V9^:Mi\L'ti>fzi^^z-ummM (RP 
M) T'S^8giffl^2:^<-ri.J:at:xT>s';Pr$rfiefflL 
T v^S , i <7) J: p :SrXT>'N*;l'r'C'{ii!'- 1<0 U — :J'Ti> h 

[00041 —wm\.z. xn<y viw'ijvyi.i. rt^sflssa 
ryyx^{^m<r>rzMz. ^^izi^-ji^m-t^^^fi^y^ 

[0005] 7Kll!tfitm5 , 454.3 5 7-^tC(±. 

^Vix\t. ^^^mmthfz^^.z. ^m.i^x^2^n<ry)<> 
^yvM<>)V:r\,zmir>h%>(nt\^X7.=7^ 

[00061 ^tz. '^'mi'^^Sa<rMm:Wmhfzii> 
\,z^^m'mw^'9 7 ^-f /N'yU7'^5itt3'A-C'3-T -f y 

^T:^tc§l o3SI. i a L-c v—zu^j SrtiJD $•fr-i)— 
:^^, vn'^ 7 9 j<ji'y<7mmmx'iin.si}ii^-fi':h 

I.^i:*<-r-§'5rv\ ^T^c. m^^'^-}\^^ht:Mz. fflO 

[00 07 1 ifc. iS^-7::^rf^-;PKlC<$ffl-rSKm$ 
ti.^vii&U-^'xrA^PT'tMf -S.--X'{i«c^i: LTi^ 
^Ef-^. c:oJ:3'5r^N';P7'{±. Wit^^-j^^-T^y^^ 

[00081 
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[0009] :m.^(^m<^smi. xT-'N^prr-fe yy 

[0010] ^wMc^mcDsmii. ©mv^i^x- 

[0011] $(>izttz. ^^wMcomcosmi. 

[00 12] ^(^izttz. ^^m(om<Dsmi, m±^j: 
mmx\ mm^xhij^^K. mmmzmirzi&v-:^^:. 

[00 131 

mcr>^'ri>±Mcommf)^fm^iihtmz. tm.^-^^ 
'p't^zmm^mtx^^h, mmamm^m'kmtti&mt 

\^-)vmy^\ tec iy-ivwkfh i 9 ix:^ 

(r>wmmz\t. <SU-^xT^/-;i^S:ig«t-r.S.J;dlc^ 

mzj^)i'r/\^>^y:^cr>^- h mcommzMLx i es^ 
ycom-^-i y:^<Dmm^i>zii. <g'j-^xTx-;i'Sr 

■cfcOs ^<j\^y^^^'jy:^co7i^-hff^(r>mmzmsiLx 

mjj\^mmizi±. mEM^.i^-jv-^mmm^tixts 

j;:oizmm^m^j:mc^mMcr>imizmmi>zmM^tix 

ji^y'tmmimizhmiz^-kizsm^ti^ x o ^zmwL 
^titzm.w^-)vm^mx.x\.^h, ^=5¥tt>— 

>:L-Amzi:,i^-)vti^m±^^h X o i<zMm.<r>mm 

^zxixii. j<'-^yy4J^)vy<^m—'^-{ yyt^(7)mm 
mzm^^titzm-miti^-ji-^mizx 'osm^ti^^m 
-maat, ^^■9yy-{f<')vy<r>^zy?-{y^^t^<rimmt 



mzm^^ ixfcM-w&i^-tv^mz x o mm^ti^'m 

ZM^X^i>^^<^i}^±^^^mif>zmWL^ixX\.^h. z 
CO i o iz LX . ftff(CIS^< iEi5lc h;u:?'tc: J: 0 b'--t.gll 

[0014] 47t. 2is:^HJ(Cj;ix{f . ®^v::i;it-/UH 

It. ^-h(7)~mizm^^. ttz^- hcommizm^^ 
^m^-ii-comutmmzmmmzf^m-t^ i^-ju^m'^ 

fiB;t4><xTV^S. •?--!i-^-juvi,zit^ y^^yy^J^ii^r 

imK.fzmt>zm-^-r^m^im&^tix\>^h . 

[00 15] 

mm<7>-mt:mm-m^cr>msiz^^ixx\,^i,. mt 

^tifzmm t ^izvj.Tcoim^j:mm<7)mmi>zmmBM^ 

[0016] mm^mmth t . n t^Jiisi tgstipi 

2|s:%BB:<^l>ffi'J-:?'XTA;P7T-fe>':7'f 1 Qt^ws^ 
ixrt^i.. .li^U— ^'xT>'N';P7'T-fev7'U 1 0{4, 

-!t^-)VVt<zmm-^fih. c:oxr>'<;W7"tc:j: 0. 

fe^ (iaiSlHlKaj) X'^^M^tm<^ix:J^y'JyV 

[0 0 17] ^'j-^'xT>'N';uyr-fe>-7'i; 1 o(±, m 

1 4±tci2a$fi.5^>:1tmws":J'7 5^ >'N';l/7' 1 2**4.^1 
^$ixTV^|,. Wl4i:>'^'^'77'f>'^V^7'l 2{i. XT 
yN';t'rvri;^-;PHl 6|*|{cAix^^tC)R^$ixS . x 

y 1 2coraPit:-^*>-li:T«StiO*r-h i 8*-'?gfiS;$tiT 
XT>'^';^7'v^;^-;^H 1 60^352 Otclttl 4 
S-ltX?^LT> >'N'57 5>f>'NV^ri 2Sr;K— h 1 8l*l(r« 

m^'^x\^h, ii2icfit>^<s^-rj: at:, ;^gP2 0{4 

2 23&^Bg$ixTfc 0 . «a52 0 O^ffi^SPfc LTWi 1 4 
SrS^LTV^S, -^?fia?^5t5^S(oil impregnated bro 
nze powdered metal )^(4fl!l«0®l:<7)«^5&>ii,i«ji$ii 

-y A 2 1 Srfljffl LT , ^g|5 2 0 F^l^W 1 4 OS^It] 

■ri-5tc. y■^;^7•-7Jl;^-;^^'l 6o.-K-h 1 8S.Z/1H 

S2 4{4, SfStcMLTf-Jl 0* ij^hmeS' , iKSfc 
{41^6 5 • -c-^iMaLTv^l.. c:<?):ftJK{4ffl#{t#mfc 

[0018] I12at^l26t^-r J; ^ ic:, ff^^^SfeO 

ryxn-ti&^^z-th i 3 t>z-MmmzmwL^ftx\,^h. 
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1 8<7)mmmmmm<r>^^■»^zM^2 8im&^tix\''^ 

h.mmieii. ^~hi8com-^<7)imiy^3i)^i:>i 

[0019] JagC2 ^- V 1 8<r>Tmi}^i^mm2 

0<r>l.^tXm&LX\<^h. >'^';^yv::l;^-;^^'l 6 

^m^izw&^^hXoizm^^ixx\i^h, ^^bhco^n' 

coit<OVN';Pr 1 2 Sris^ffl-r-i. C: # I. . ©I 1 4 {4, 

m^2om'-\-^^zm'm-^ x a cigBJt^nTv^?,:^ 
ft. iti-vi8},tm^ummxmu-rh^k.tiix'% 

[0020] #A:J'7 5^>'nVI'7'1 2lC{4. iai42rS 
^-rSilKBOj&^J^^^tlTV^S. 4{±. jiS&3 0 

$rcffLT#>'N':?:7 9-f>'N';P:71 2 SrH— '^^ >-^3 2 i: 

mz.^^y'/sA^z^m-thXo^.zm&i.x^^h. w>- 

Pttx-yP^SS 6{4. «KitC{4i^'J3->'^{4HNB 
R ( hydrogenated nitrile butadiene rubber ; 

fco. ^-''^-{yy32<r>^m^\,z^m^ixx^^h. m 

ei<zWh$k<m-iio^z^ m-5¥tti^-yU¥S3 6t2{4 

siai'j yrs 8ifim^^ixxii^ . nw^<m.'^<rm 
m-^ )i^x'nmmiznsy*-^mLfzm^. /nvut'v 

K 1 6 cD^f — MS (7)ipi]M 2 4 IwM LX i^-JV 
^ixh , nmzX 0 V -yy'S S S:^EpVT-5^-r± 0 IZT 
:fjl.zm\-t^t. (l!IM2 4t=Wl.^aiU'yr3 80i' 

[00 2 1 ] /^:$^y^^J^JUy'l 2cr)m~'y^ >y34 

commmzii. Kfrniziti^v a-ymiiHi^BR^j:t'<r> 

pi1£:fA*»<i>?g«§tLyi|g-gptti^-;P*g4 Oi)^^ 
^ixrv^l,. m-5itti^-;W#-S4 012(4. 
:^-/Uh' 1 60^-h 1 8<r>m^2 8l,ZMLX±1}izW 
E$i^Sh'-Ag^54 23&^Jg^$i^T^^^. mffvtiO 

Mn7^v;/3 2, 34*nF:^ri:©5l$fL/v:ii-&. Wl 4 
*^':^JglIl!i£-r^i: , ^-'^-f >'i5''3 2c7):^cOBm*5;^# 

\<^fzMzim hj\^^i)^^^ ti. -iyy3 4 «4^ 
epAics^-r i 0 cji:6-cif . t'-Aa54 2 {4, 

maiLfv: i d iznEE^m tX h>U^:f}<±^^tifz^l.z 
'^-)\^:h^m:k^ith i o l,zB^m.mzm&^tiX\'^ 

h. 

[0022] |gH5l«14v'-;U#g4 4{4. imUii^V 
n->'^(4H N B R^i: £7)^-14 :fA*-4>?^^$ixT*3 

0 , 7 7 1 2 coiiSS 3 0 comrff^^mrnxM 
14±(cSl2$ttT>.^S. ^H3i14->-yl'¥IS4 4(4, 
S?3ili(c{4. Stl4C0BSTtll*:»-OCiStcSS$iX-CV^ 

ho Mmr^mm<7)mmx'ii. ii=®tt>'-;w¥S4 4(c 



«4. >'N*:?7 7^>'NVUn 2:{)J.-K-M 8l*lT[II1gL/::fc 

M::«^-ri.ilM->-7Wai4 63{)<Jg«$ixTV^I.. 
yy-(^^)Uzri 2*>'^^^S}iSfiS{-$>^^(2. ^H5i 
1±>'-;l.#S4 4{4^^{cE^$tL/>::lj31(c&|,. fsm 

9' corns. imiziim4iziciLxm8 6' <m9t^ 
m^zm^^fix\^h o ^cr>x 0 >.zim.tcm&<7)mmx'\.i 

j^-;U®{4Mtc*=fLT9 0- r{4=2:V»£0-C\ i^^^^^ 

[0023] iff®'Sr5S]te<^KIt-{4. ® 6 i^S^-f J: d 
(c. >'N':J'7 7'f >'N';U7"l 2(c{4. I^'S^— ;uffi(cJ:-5T 

i^-yWMC J: oTE® §ix^cm-iaJS 5 4 *«?g^$tLT 
CKOm— j^-;l^M{4, m--^^ ViJ^S 2i:5?ai»J 
•/7-3 8^W-ri.m-^1ti^-;l-^S3 6*»^J^^$ix 
TfcO. ^-i^-)im\i. ^ZL^^>y3AtW> 

-3¥14->-;U#S4 0*»^>?gBg$ixTV^S. Clo-rSi 

ht^io. ^z-i^-ivmseiz^m-thi^-ii-ii^mx 
j^ivyi 2<r)mW3m±-tht. ^~i^-)vmwni.v- 

>5 4 tc{4f^ffl ti5rV'>3&i. ->-;l'®sR{4 V->' 5 6 

T9^^x.-t^hfi-^^^l,zm'J'-^-^^CLti)^X^ 
:$i^mzi^h^i:!'yy^y<JUyT-^yyV 1 OT' 
{4. Il!l<7)3 6 0- cOHHE^-CWv'-.'WHSrJ^fiR-rSC: 

fc*^T'^=5^v^. mi 4ff>mmimm^tLX 

[0024] $ ^>{c, yN';U7'-v'^*-;Ph' 1 6«7)Mg8t:: 

U i04«l=®#tS|3^-r S C i: t T' # ^ , 

[0025] S/-;u:^32:$^>tcii:;*;$-tir-5>f^ftl::. mn 

m^i^-Jl'^^4 0 <r> t'- ASP 4 2 O^iigP tSI-a 

mimE(r>witm^ii>^j:hmsL<r>mitmL(r>fmm4 8 

&i2fi^-i.^fctT§-5.. I^Si54 8£7)^$S:g/7i:lS 
<^SJ:o t^Bfi^LT. t'-Vi}m^2 8t,z1ttLXi^- 

^<^yv^ /<)un 2coMffly<7)Mffi^— ;L'®4 6±tc^ 

^^7)^{4^st£oissa5 5 0 ^m-th ztijx^h, 
[0026] ^^m(^im^j:mm<7)mmx'ii, 4<ioyN' 

;U7'l 23!)iiatc:B£Jg$iiTi/^i>3&»\ »0^\VU7'T't>^ 
{4 — 3<?3>''^/U7"C4». =3f-&lX/'4/^{47T;^-^Sr<iffl 

Lxmnzm&mmmfhzbt'^T^t. m-, mzjk 
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^32, 3 4tC^3fiU7'5 2$:mi-i.**<J:V^. 'JT' 

5 2U. ^-(y^^^r^mthb^izmmm^^zti}^ 

[0027} 2|s:%BBtciix(f ^ {Sy-:?'XT^s';l'7'T-lr 

1 acDrnm^zmkixi^-fu-t^-^m^i^-t^miiiu 
yy3Simttz^^-S'y^^^<')vyx'ihi>. W^2 e 

{i. mi(^i^-)VAo^m.m-^'t^j:\^i^o(.zi^mimm. 

i^-)VMi'^±th. m~(r)i^-)VY-yx\i. J^S'y 

Tfe 0 , S^-;W^atfOt'-AgI54 2 {4MgC2 8 

j<,tvzr-:i~it,-)v H 1 6 . 2 8 tciig»-ri.¥a 

SOf^S^a^H^MS-r-l.. b'-Ag|54 2±Oll® 

m4'$-ti:S. h/^^{c:i»?t'-Ag|54 2{4^<^ii. ¥ 

2 0 I*Ii^ltt 1 4 SC^^iO^N'^- 37 ^ -^nVP^' 1 2 i: 
v::i;l-.-/J^H16i:<ora-C'S)^. m^it. CO^JiTii 
<;Wg«<7)^ 5 'f H i^-^U^Is^ffl LX V ^/c**. mJf-^S 

;USr<gfflt^V^L, 3 6 0° c7)^— ;^tBS:'i:^i:■rS>' 
-;^t.ffifflL'5rV^. ifmRxit. miAcoT-nm<r>Mz 

UTv^i,. ism^j:mm'^mm.xii.. i^-)vm\imznL 
X9 0' x\tts:<. m\>znLxm%ni^e {im\.z\m 

86° ) tcmSixTV%-i>, ^OfSMffi4 6lcJ:0, ^N' 
7 7 ^NVl^y 1 2 *iS*^6qt;^ U r ^ >'X7&i#^Ef S 

ili.. ^E.i^-)VY-yifi%-^l<zmm^iXhm.-cr)^ 
(i. >'N';P7'1 2*^^^t«-!S{iafcS)^3b>. KMiiSC 

iih^-kxhh. Lfzu^-iX . &w^^imh<m' 

[00 28] Wl 4±l=>'N':?7 5'f>'^;Wyi 2S-iaWt 
Wl 4±lC-&fi£®B§^B!c?gL, ^v^T-^B^^Bi 



ipJi: LTii. 3 3%<OXr7X3fE§3-^'f o^6 (glass fil 
led nylon 6) -k^ti-ff v T^^mt A n i'**^ fCfe O . 

i: LT{i« 5 0URO(^)i^U3-y(silicon 
e)'3:i:'<50$<j5 0~6 0 UROc7)r a.a— ^-r5'-U->'>'' 
(durometer range) <7)W5p[;^>>'® LTV ^fvi, 7;l'Jr 
ni/- y 3— y (f luorosll icone)$} t>M tT V^i>*«i5fiffiT 

$>s. ^fi. 2|s:^Bfl{is ^fih<r>i^%<mm^z'm.%ix 

I.i>0-C'{4^>.\ f^jag^HAM 0°C*><i> 1 5 0-Ci7) 

mm<rm^(mmxdbit\i. ^\m.-^^mx\,B, 

[ 0 0 2 9 ] ^ft^Mllx^X h -7- ( mMJ^^^ 

7'&ffl#tt-i>:^S-C'i>J;v\ /^■5>yv>{)<)Vy'i)K mn 
0 . m^}L^z)^9 7 ^ ^N';P7"^iEK-r ^ 

ft -I.. 

[003 1 ] z^wmxixii. -^mimmmsam'&fd 

AW^tci •9^:-S.^V^7 o ^^<-$^yy^J<ifU 

nmizm-yxm^-th^t^^x^i-. zo-t^^itiz 

t:^±'th^ti}iX^&. 

[0 0 3 2] >'N':5'7 7-^>'N';U7'i: LT J: 0^®:=5r-^fiSi® 
mtmi:i^mLrc%^. W^=fJ^i:'^vs&-t^^ti>X^ 
h. 

[0033] JjUiOj; 0 tc. 2|s:^BBt itttf , -^fiic^lii 
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